Introduction
The figures presented in this publication describe the health, nutrition, and population (hnp) status and service use among individuals belonging to different socio-economic classes. The figures are intended to provide World Bank operational staff, the government officials with whom they work, and others with basic information for use in preparing country analyses and in developing hnp activities for the disadvantaged.
The publication is one of a series covering forty-four countries, commissioned by the World Bank's hnp and poverty thematic group. The figures presented in the series have been tabulated from data collected through the multi-country Demographic and Health Survey (DHS) program. Lant Pritchett and Deon Filmer developed the asset index used in dividing the population into quintiles on the basis of wealth. Eduard Bos, Deon Filmer, Jeffrey Hammer, Lant Pritchett, Venanzio Vella, and other members of the World Bank's hnp/poverty thematic group provided technical advice. Financial support came from the Governments of Norway and Switzerland, and from the World Bank's own resources.
Additional copies of this and other publications in the series are available at no charge from the World Bank's Health and Population Advisory Service (The World Bank, 1818 H Street, N.W., Washington, D.C. 20433-0001, USA; telephone 202-473-2256; fax 202-614-0657; e-mail healthpop@worldbank.org.) The information presented will also soon be available through the World Bank's hnp website: www.worldbank.org/hnp. Any questions, comments, and suggestions would be very welcome. They may be addressed to Rohini Pande (telephone 202-458-7600; fax 202-522-3234; e-mail rpande@worldbank.org. 
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TECHNICAL NOTES AND REFERENCES
Technical Notes
Indicator Definitions
The definitions of the indicators used in the preceding tables are presented below. In general, they follow closely the definitions used by the Demographic and Health Surveys program. Percent of Children Stunted: Percent of children whose height measurement is more than two standard deviations below the median reference standard for their age as established by the World Health Organization, the U.S. Centers for Disease Control, and the U.S. National Center for Health Statistics. The figures in these tables are based on a sample of living children under three, four, or five years of age, depending on the country. Percent of Children Underweight: Percent of children whose weight measurement is more than two standard deviations (moderately underweight) or more than three standard deviations (severely underweight) below the median reference standard for their age as established by the World Health Organization, the U.S. Centers for Disease Control, and the U.S. National Center for Health Statistics. The figures in the tables are based on a sample of living children under three, four, or five years of age, depending on the country.
Percent of Mothers with Low Body Mass Index (BMI): Percent of women whose BMI is less than 18.5, where BMI -an indicator of adult nutritional status -is defined as weight in kilograms divided by the square of height in meters. In some countries BMI is presented for all sample women, while in other countries the figure is available only for mothers of children under five years old. For each country, the relevant denominator is noted in Annex A.
Total Fertility Rate (TFR): The average number of births a woman could expect to have during her lifetime if she followed observed levels of fertility for her age group at every age. The TFR is calculated as the sum of average annual age-specific fertility rates for all reproductive age groups (usually at least 13 and at most 50 years old) during the three years preceding the survey. For most countries, the TFR is based on the number of women of reproductive age in all marital statuses. For some countries, however, the TFR is calculated based on a sample of ever-married women and then extrapolated by DHS to women of all marital statuses for that country.
Adolescent Fertility Rate (Age-Specific Fertility Rate for Women 15-19 Years Old): The average number of births among women aged 15-19, per 1,000 women in that age group. The figures appearing in the tables are based on births during the preceding three years, expressed as an annual average. In most countries, the adolescent fertility rate is calculated from a sample of women in all marital statues, but in some countries where the sample covers only ever-married women, the results are extrapolated to all women by DHS.
Health, Nutrition and Population Service Indicators
Immunization Rate: Percent of surviving children age 12-23 months who received measles vaccine (line a); three doses of DPT (line b); all vaccinations, namely BCG, three doses of DPT and oral polio, and measles (line c); no vaccines at all (line d). The figures are a combination of information recorded on the child's vaccination card, or, in cases where a card was not seen by the interviewer, as reported by the mother.
Diarrhea:
• Prevalence: Percent of surviving children under three, four, or five years old (depending on the country) who had diarrhea in the two weeks preceding the survey (line a), based on mothers' reports concerning the presence of loose stools.
• Treatment: Percent of children with diarrhea in the past two weeks who received oral rehydration therapy (ORT) which includes oral rehydration salts, recommended home fluids or increased liquids (line b); percent who were taken to any medical facility for treatment, defined as a private doctor, mission/hospital clinic, other private hospital/clinic, pharmacy, or a public facility (line c); and percent of those seen medically who were taken only to a public facility, defined as a government hospital, government health center, or government dispensary (line d).
Acute Respiratory Infection (ARI):
• Prevalence: Percent of surviving children under three, four, or five years old (depending upon the country) who had a cough accompanied by rapid breathing in the two weeks preceding the survey, as defined and reported by the mother (line a).
• Treatment: Percent of children with a cough and rapid breathing in the preceding two weeks who were taken to any medical facility for treatment (line b); and percent who were taken to a public facility (line c). Definitions for facilities are the same as for treatment of diarrhea.
Antenatal Care: Percent of births in the five years before the survey for which a woman received at least one antenatal care consultation from a medically trained person, defined as a doctor, nurse or nurse-midwife (line a); at least one antenatal care consultation from a doctor (line b); at least one antenatal care consultation from a nurse or nurse-midwife (line c); two or more antenatal care consultations from a medically trained person (line d). Note that lines (b) and (c) sum to line (a).
Delivery Attendance:
• Percent of births in the five years prior to the survey that were attended to by a medically trained person, defined as a doctor, nurse or nurse-midwife (line a); a doctor (line b); a nurse-midwife (line c). Note that lines (b) and (c) sum to line (a).
• Percent of all deliveries in the five years prior to the survey occurring in a public medical facility, defined as a government hospital, government health center, government maternity center and other country-specific public sector facilities (line d); a private medical facility, defined as a mission hospital/clinic, other private hospital/clinic (line e); at home, defined as own or any other home (line f). Note that lines (d), (e) and (f) sum to 100 percent (with some allowance for rounding of numbers).
Use of Modern Contraception: Percent of married women (line a) and men (line b) who report using any modern means of contraception, defined as male/female sterilization, oral contraceptive pill, contraceptive injection, intrauterine device, male/female condom, diaphgram, cervical cap, or contraceptive jelly or foam. (Information on male contraceptive use is not available for all countries.)
Knowledge of HIV/AIDS Prevention: Percent of women (line a) or men (line b) who report that they know of HIV/AIDS and know of at least one of the following means for preventing HIV/AIDS through interruption of its sexual transmission route: abstinence, using a condom, avoiding multiple sex partners, avoiding sex with prostitutes, and avoiding unprotected homosexual sex. In most cases, all survey respondents regardless of marital status are asked this question; where a particular survey has only an evermarried sample, the data pertain only to those every married. (This information is not available for men in some countries, and not available for either men or women in some countries.)
Data and Methodology
Source of Data
The data are from the Demographic and Health Surveys (DHS) program conducted by Macro International, with support by the U.S. Agency for International Development. The DHS are large-scale household sample surveys carryed out at periodic intervals in approximately fifty countries across Asia, Africa, the Middle East, Latin America and the former Soviet Union. (Annex D provides a list of countries covered by the DHS for which hnp/poverty information booklets such as this one are currently available.)
In each country, the DHS program collects information about a large number of health, nutrition, population and health service utilization measures, as well as data on respondents' demographic, social and economic characteristics. It does so through a standard set of questionnaires, similar in all countries, to collect data at individual, household and community levels. The data presented here draw on responses to the individual and household questionnaires.
Measurement of Socio-Economic Status
Asset Approach
In the tables presented here, socio-economic status is defined in terms of assets or wealth, rather than in terms of income or consumption. The asset information is gathered through the DHS household questionnaire. This questionnaire includes questions, typically posed to the head of each surveyed household, concerning the household's ownership of a number of consumer items ranging from a fan to a television and car; dwelling characteristics such as flooring material; type of drinking water source and toilet facilities used; and other characteristics that are related to wealth status.
Asset Index
Each household asset for which information was collected through the DHS was assigned a weight or factor score generated through principal components analysis. The resulting asset scores were standardized in relation to a standard normal distribution with a mean of zero and a standard deviation of one.
These standardized scores were then used to create the break points that define wealth quintiles as follows. Each household was assigned a standardized score for each asset, where the score differed depending on whether or not the household owned that asset (or, in the case of sleeping arrangements, the number of people per room). These scores were summed by household, and individuals were ranked according to the total score of the household in which they resided. The sample was then divided into population quintiles --five groups with the same number of individuals in each.
Annex B provides further detail about the standardization procedure used, as well as information about the particular assets included in the asset index, the asset factor scores, household asset scores, and the unweighted means and standard deviations for each asset. In general, these assets were similar from country to country. However, the factor scores for any given asset varied greatly across countries, reflecting inter-country variations in the overall presence and inter-household distribution of the asset in question.
For each country, a single asset index developed on the basis of data from the entire country sample was used in all the tabulations presented. Separate asset indices were not prepared for rural and urban population groups on the basis of rural or urban data, respectively.
Definition of Wealth Quintiles
Wealth quintiles are expressed in terms of quintiles of individuals in the population, rather than quintiles of individuals at risk for any one health indicator. (Thus, for example, the quintile rates for infant mortality refer to the infant mortality rates per 1,000 live births among all people in the population quintile concerned, as distinct from quintiles of live births or newly born infants, who constitute the only members of the population at risk of mortality during infancy.) This approach to defining wealth quintiles has the advantage of producing information directly relevant to the principal question of interest, namely, the health status or access to services for the poor in the population as a whole. This choice also facilitates comparisons across indicators for the same quintile, since the quintile denominators remain unchanged across indicators. However, some types of analysis may require data for quintiles of individuals at risk. Accordingly, annex A presents, for each quintile of the population, the number of individuals at risk with respect to each indicator shown in the preceding tables (number of live births for infant mortality, number of women 15-19 years of age for the adolescent fertility rate, etc.)
Calculation and Presentation of Rates
Weighting Scheme
Rates for all health, nutrition and population indicators are calculated after applying the DHS sampling weights so that the resulting numbers are generalizable to the total population. (DHS surveys often over-sample certain small sub-groups of interest --a particular ethnic group, for example --so as to get statistically meaningful sample sizes for analysis. The DHS sampling weights are used to compensate for such over-sampling so that final results are representative of the country's population as a whole and not just of the DHS sample.)
For each hnp indicator in these tables, the total or population average presented is the weighted sum of the quintile rates for that indicator, where the weight assigned to each quintile rate is the proportion of the total number of individuals at risk in that quintile. The total rates for indicators produced by this weighting scheme are representative of the total population, as they take into account the fact that the numbers of individuals at risk may vary across wealth quintiles (which, as noted earlier, are defined on the basis of individuals in the population). Similarly, each quintile rate itself can be reproduced as a weighted average of urban/rural rates (weighted by proportions urban/rural) or the male/female rates (weighted by the proportion male/female). As a result of this weighting scheme, the population average for a given indicator presented in the tables here will usually differ from a simple mean of the population subgroups. The numbers of individuals at risk used in the weights are shown in annex A.
Sampling Errors and Sample Sizes
The tables do not show standard errors for the quintile specific (or gender-or residence-specific) rates presented. Instead, where standard errors are likely to be unacceptably high due to small sample sizes, rates are presented in parentheses or replaced by an asterisk: The above sample sizes refer to the number of sample observations before DHS sampling weights are applied.
The sample sizes presented in the last row of the tables for the total population and by urban-rural residence refer to the number of household members in the DHS sample for each quintile, and not to the total population of the country in each quintile.
Measurement of Inequality
Accompanying each of the rates presented in the total population table are the values for two statistical indicators of inequality:
• Poor/Rich Ratio. This is the ratio between the rate prevailing in the poorest population quintile and that found in the richest quintile. Thus, a poor-rich ratio of 2.0 for, say, infant mortality, would mean that the infant mortality rate in the poorest quintile is twice the rate in the highest. This is a rather crude index since, among other things, it provides no information about the middle three quintiles. It does, however, provide a general order or magnitude of differences between the poorest and the richest 20 percent in their access to better hnp status or services.
• Concentration Index. The concentration index, whose value can vary between -1 and +1, is similar to the Gini Coefficient frequently used in the study of income inequalities. It measures the extent to which a particular health status variable is distributed unequally across all five asset quintiles -that is, the concentration of inequality. The closer is the index to zero for any one health indicator, the less concentrated is the wealth inequality for that indicator; conversely, the further away is the index from zero, the greater is the inequality. The sign on the index (negative or positive), and the meaning of the sign with respect to health inequality, reflect the expected direction of the relationship of an indicator with poverty and inequality. For example, there is typically an inverse relationship between infant mortality and wealth, so that a negative concentration index implies a regressive situation as concerns wealth inequality. Conversely, the relationship between immunization and wealth is typically direct, so that in this case a positive concentration index implies a regressive relationship. Standard errors for the concentration index are presented to show the statistical significance of the measured inequality (Wagstaff et al., 1997) .
Discussion
The work presented here represents an initial effort to provide basic information about health, nutrition, and population conditions and service use by socio-economic class within countries. What follows is a discussion of the most significant of the numerous technical issues encountered in preparing the information.
Descriptive Nature of the Relationships
The first issue concerns the attribution of causality. The hnp-poverty relationships shown in these tables are only descriptive, and should not be taken to imply any direct causal relationships.
One reason for this is the possibility that it is not wealth or asset possessions per se that determine a person's health characteristics. Rather, the determining factors may be other characteristics (such as education or ethnic background) that are simultaneously associated both with asset ownership and with hnp status.
It is also possible that the health-poverty relationships shown are driven primarily by a few of the assets used in the index such as, say, water and sanitation. Were this to be the case, improvements in hnp conditions among the poor may be more effectively brought about by focusing on changing those particular components of the asset index rather than by a general effort to increase wealth as measured by the index as a whole.
Implications of an Asset Approach
Assets as a measure of socio-economic status The use of assets as a measure of socio-economic status has several implications. Two of the more important are:
• Use of Assets rather than Income or Consumption. Reliance on an asset index to measure socio-economic status is somewhat unconventional in research about economic disparities, which tends to define economic status in terms of consumption or income. The main reason for the choice of the asset index is pragmatic rather than conceptual: the DHS surveys do not provide consumption or income data but do have detailed information on household ownership and access to a variety of consumer goods and services. Thus an asset approach presents the only way to examine, from an economic perspective, the distributional aspects of the uniquely detailed DHS health, nutrition and population information. Though there is some argument about the relative merits of using asset, consumption or income data to measure socioeconomic status, recent research suggests that the asset-consumption relationship is quite close. (Filmer and Pritchett, 1998; Montgomery et al., 1997; Wagstaff et al., 1991; Rutstein, 1999) . To the extent this is correct, asset ownership can be taken as a reasonably satisfactory proxy for consumption, in addition to an indicator of economic status in its own right.
• Economic Definition of Socio-Economic Status: Like consumption or income, an asset index defines disparities in terms that are primarily economic. This is by no means the only way to define inter-group disparities. Other possibilities, not taken into account by the index, include gender, education, ethnic background, or other factors associated with social exclusion. Thus the index provides only a partial view of the multi-dimensional concepts of poverty, inequality and inequity.
Choice of Assets
Use of an asset approach requires a decision of which assets to select from those available in the data set being used. Second, a choice has to be made about whether to use the same set of assets for all countries, or to design country-specific asset indices. The asset index used here includes all items in the DHS Household Questionnaire that relate to household ownership of consumer goods, and that deal with household access to services and resources such as electricity, water and sanitation facilities. The same set of assets, by and large, is used for all countries. (The complete list of assets is presented in Annex B.)
The decision to include all asset variables, and to use the same types of asset variable across all countries, has advantages and disadvantages:
• Use of a relatively larger number of assets increases the variation across household asset scores and facilitates a more regular distribution of households across quintiles.
• An index that comprises the same list of assets for each country facilitates comparisons across countries. Such an index is also easy to compute since the DHS has a standard list of assets that are included in questionnaires for all surveyed countries. (Some countries have country-specific assets that are, in most cases, also included. In such cases, the asset index is not strictly the same as for other countries; however, such cases are relatively few.)
• Including all the available assets, and using the same types of assets across all countries, to calculate the asset index lessens the subjectivity likely to be involved in selecting only some variables for inclusion, or in choosing different variables for different countries.
• On the other hand, including all variables entails a lack of discrimination with respect to the variables' differing natures. For instance, it is not clear whether access to water, sanitation, electricity or other publicly-provided resources should be included in an index that purports to measure private household wealth. Moreover, variables such as water and sanitation (for instance, whether a household uses a private tap) are not solely indicators of household wealth. Rather, they are also likely to be direct determinants of the health status of household members.
• Creating one index that includes all asset variables limits the types of analysis that can be performed. In particular, the use of a unified index does not permit a disaggregated analysis to examine which particular asset variables in the index are more or less important in their association with hnp status or service use, a question that can have important policy implications. Also, certain types of variables included in the index may themselves be seen as hnp-related services for which inequalities are of great potential interest, but which cannot be separately included in these tables. For example, including water and sanitation in the asset index precludes inclusion of information about access to water and sanitation by wealth quintile in the tables presented here, because access to water and sanitation is an element in the definition of wealth.
• Certain household asset variables may reflect household wealth better in some countries than in others, or may reflect differing degrees of wealth in different countries. Taking such information into account and creating country-specific asset indices with a country-specific choice of asset variables might produce a more effective and accurate index for a particular country. The asset index used in the preceding tables does not have this flexibility.
Economies of Scale in the Asset Index
Calculation of the values for a household asset index requires a decision concerning economies of scale that exist at the household level. The asset index developed here is calculated assuming complete economies of scale. In other words, the addition of one more person to the household is assumed to not change the weight of a variable for any of the other individuals in that same household. This assumption appears reasonable for many of the asset items, but there are exceptions (such as the number of persons sleeping per room). Alternative approaches would be to assume no or partial economies of scale (Wagstaff et al., 1991) .
Closing Word
As noted at the outset, this is an initial effort. While most findings reported are in line with expectation, there are exceptions and anomalies that require further investigation. In addition, it is quite possible that the findings from any future attempts to examine intra-country health, nutrition, or population differences by socio-economic class will produce results differing significantly from those presented here. This might happen for any of several reasons: use of some basis other than assets for defining socioeconomic status; adoption of tabulation conventions other than those employed here; sampling errors; and the like. Readers should be prepared for this possibility in deciding how to employ the figures presented in the preceding tables. Any analysts preparing estimates of their own are encouraged to share their findings and suggestions with the authors of the current work and with others, in order to stimulate the discussion and debate on methodological issues that will be required for progress in this important area of hnp inequality research.
Annex B: Assets and Factor Scores
The first table in this annex presents information about the assets used in the calculation of the asset index and wealth quintiles. The first column on the left-hand side provides a brief description of each asset. The following two sets of columns present descriptive statistics for the assets, namely the unweighted proportion of all sample households that owns each asset (and the standard deviation for that proportion); and the percentage of the sample population in each wealth quintile of the population (and total) that owns each asset.
The column labeled "Asset factor scores" presents the raw factor scores for each asset generated by principal components analysis, as explained in the technical notes. The right-hand pair of columns presents the calculated standardized household asset scores. These are presented for each asset, based on the formula below:
For dichotomous variables (i.e., variables that take a value of 1 if the household owns the asset and 0 if the household does not own the asset), there are two household scores for each asset --one for households that own the asset and one for households that do not own the asset. For assets that are not dichotomous, such as the number of persons per sleeping room, the asset score is calculated according to the formula presented here.
Standardized household scores were added up for each household, and each individual was assigned the total household asset score for her/his household. Individuals were ranked according to their total scores, and divided into five quintiles or groups of equal size. The quintile cut-off points are presented in the second table in this annex.
The asset factor scores and standardized household asset scores are provided as an illustration for interested readers who may wish to use a similar methodology to create asset indices for the study of poverty. Annex C provides an illustrative questionnaire for alternative uses of the asset index presented in these tabulations. 
Cut-off Points for Wealth Quintiles
Wealth This annex presents an asset questionnaire, based on the factor scores shown in annex B. The questionnaire is designed for use by investigators wishing to assess the effectiveness of specific health, nutrition or other interventions in reaching the poor. The questionnaire, or others like it, can be used in assessing either facility-based interventions or outreach and other types of programs conducted independently of facilities.
Facility-Based Interventions
In assessing interventions based in facilities (say, a particular type of health post), the questionnaire can be administered to a sample of facility users. (In most cases, the preferable time for administering the questionnaire will be after the receipt of servicesthat is, through an exit survey -in order to lessen the possibility of inaccurate responses to questions posed prior to service receipt because of the perceived financial benefit of appearing poor.)
Once all the questions have been answered, each answer can be assigned a numerical value, using the score for each possible response indicated on the questionnaire. (These scores are the same as the standardized household factor scores shown in the right-hand columns of annex B, table 1.) Summing the numerical value produces a total household asset score for the individual. This score can be compared with the totals appearing in annex B, table 2 in order to identify the wealth quintile to which the individual belongs. The individual placements just described can be aggregated to produce a socioeconomic profile of the clientele of the facility in question, expressed in terms of the percentage of total facility clients belonging to each wealth quintile of the population. This profile can then serve as a basis for determining how well or poorly the facility in question is reaching the poor. For example, one would normally expect well over twenty percent of the clients in a facility that is effectively serving the poor to belong to the lowest population wealth quintile, and well under twenty percent to be from the richest quintile.
Since the factor scores incorporated in the questionnaire are derived from a representative country-wide population sample, the procedure just described works best in assessing a facility-based program that is national in scope, and where the sample of patients interviewed is representative of the program as a whole. When used to assess a program with a more limited coverage, the findings produced through such a procedure must be interpreted with caution since asset scores based on a national population may not be applicable to sub-populations. The point can be illustrated with reference to application of the procedure and of the factor scores presented here to the assessment of a facility program covering only one, particularly poor province. A finding that the clients of such a program were predominantly impoverished might well be of interest. However, the finding would refer to poverty defined according to a national rather than a provincial standard. Given the higher-than-average poverty level prevailing in the province concerned, the program in review might still be serving people who are disproportionately among the better-off within that province.
This example illustrates the broader point that if the interest is how well a subnational program reaches the poorest people within its particular catchment area, there is need for a set of asset factor scores specific to that catchment area. In some cases, it might be possible to calculate area-specific factor scores from a subset of the nationallevel data presented here. This would be most likely when the catchment area in question is a large province or a set of provinces, or the program of interest is oriented toward a country's entire rural or urban population. For small areas or population groups, however, the reliability of results produced in this way would be highly questionable.
Facility-Based or Other Interventions
This kind of questionnaire can also be used for household surveys rather than facility-based patient exit surveys. A household survey is particularly relevant for outreach initiatives involving field personnel who visit households, and mass media health/nutrition/population education programs, both of which do not involve client visits to facilities. This option would feature the development of a simple questionnaire including the asset questions presented on the following page, plus questions about use of or contact with the service of interest. (In this latter connection, one might wish to consider whether those interviewed had, say, recently received a visit from a field worker concerned with a particular kind of health program, had heard a particular health message, and/or had visited a particular type of facility, etc.)
Once the data have been collected, the asset questions could be used to develop an asset index specific to the sample population by applying principal components analysis to the responses received. The resulting factor scores could serve a basis for ranking individuals by wealth, as explained in the technical notes and annex B. The socioeconomic profile of the individuals who do and do not use or have access to the services or facilities of interest could be developed and assessed through a procedure analogous to that described in the preceding section.
In the event that the necessary statistical expertise is lacking, an alternative procedure would be to use the same factor scores as shown on the attached questionnaire, along with the same quintile dividing lines presented in annex B, table 2. This, however, would be considerably less precise, and subject to the significant, previously-noted limitation of applying factor scores from a representative national sample to a specific, sub-national sample. 
